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The applicant has subsequently filed a sequence 
listing and declared, that it includes no new matter. 



(54) Amino-terminal truncated c-c chemokines as chemokine antagonist 

(57) Amino-terminal truncated C-C chemokines, 
having chemokine antagonistic activity, are described. 
In particular, we refer to amino-terminal truncated C-C 
chemokines missing up to 5 amino-terminal amino 
acids and having a chemokine antagonistic activity. 
More particularly, MCP-2 (6-76) and RANTES (3-68) 
are described. The cDNA sequences encoding them, 
their use in therapy and/or in diagnosis of the diseases, 
in which an antagonistic activity of the chemokine 
effects is required, as well as pharmaceutical composi- 
tions comprising them. 
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Description 

FIFIDOF THF INVENTION 



pA HKHROUND nFJMF INVENTION 

675-705, 19 97; and Taub et al. , Cystine & ^ Lrophils, while C-C chemoKnes, 

either activate cherroWnes or render chemoWnes completely . hfjmotectic (NAP . 2) only after 

Damme et al., Eur. J. /mmtmof., 20. 21 13-8, 1990). enhanced chemotactic activity, but further 

nrrRiP TinM "fthf invention 

C0010] The main object of the present invention are ^^^^^^^ 

^£Ki*«« seated CC chemoKnes of the invent can be in a glycated or not-glycosyiated 
M41 Another object of the inventor, are the DNA molecules comprising the DNA sequences eadtng for the amino- 

the desired protein. 
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[0018] Expression of any of the recombinant proteins of the invention as mentioned herein can be effected in eukary- 
otic cells (<Tg. yeasts, insect or mammalian cells) or prokaryotie cells, using the appropriate expression vectors. Any 
method known in the art can be employed. 

[0019] For example the DNA molecules coding for the proteins obtained by any of the above methods ^ inserted 
nto appropriately constructed expression vectors by technques well known in the art (see Sambrcok et aL 1989)^Dou- 
We stranded cDNA is linked to plasmd vectors by homopolymeric tailing or by restriction lintang .nvolving the use of syn- 
thetic DNA linkers or blunt-ended ligation techniques: DNA ligases are used to ligate the DNA molecules and 
undesirable ioining is avoided by treatment with alkaline phosphatase. 

[0020] In order to be capabfe of expressing the desired protein, an expression vector should comprise al soj spec* 
nucleoli sequences containing transcriptional and transnational regulatory information linked to the ™A coding the 
desired protein in such a way as to permit gene expression and production of the protein. First i r , order for the gene to 
be transcribed, it rrust be preceded by a promoter recognizable by RNA polymerase, to which the |P«*™"»^ 
and thus initiates the transcription process, "mere are a variety of such promoters ,n use, wh.ch work wrth drfferent eff.- 
ciencies (strong and weak promoters). 

[00211 For eukaryotic hosts, different transcriptional and translation^ regulatory sequences may be employed, 
depending on the nature of the host. They may be derived form viral sources, such as adenovirus, bow* i p*N Icma 
virus Simian virus or the like, where the regulatory signals are associated with a particular gene wh.cn has a high level 
of expression. Examples are the TK promoter of the Herpes virus, the SV40 early promoter, the yeas I ga!4 gene i pro- 
motel, etc. Transcriptional initiation regulatory signals may be selected which allow tor repression and activation, so that 
exoression of the genes can be modulated. . 
[00221 The DNA molecule comprising the nucleotide sequence coding for the protein of the inventor, is inserted into 
vector®, having the operably linked transcriptional and translaSonal regulatory signals, which is capable of integrating 
the desired aene sequences into the host cell. . 
0023] The cells vvhich have been stably transformed by the introduced DNA can be selected by also introducing one 
; or more markers which allow for selection of host cells which contain the expression vector. The marker may aso pro- 
vide for phototrophy to a auxotropic host, biocide resistance, e.g. antibiotics, or heavy metals such as copper, or the lik* 
The selectable marker gene can either be directly linked to the DNA gene sequences to be expressed, ™trodue£ 
into the same cell by co-transfection. Additional elements may also be needed for optimal synthesis of proteins of the 

, Si 0 " Factors of importance in selecting a particular plasmid or viral vector include: the ease with recipient 
cells that contain the vector may be recognized and selected from those recipient cells which do not confer i the vector, 
the number of copies of the vector which are desired in a particular host; and whether ,t is desirable to be able to shut- 
tle" the vector between host cells of different species. . 
[00251 Once the vector(s) or DNA sequence containing the construct® has been prepared for expression the DNA 

s construct® may be introduced into an appropriate host cell by any of a variety of suitable means: transformation ^trans- 
fection conjugation, protoplast fusion, electroporation, calcium phosphate-preciprtation, direct mrcroiniection, etc. 
[00261 Host cells may be either prokaryotic or eukaryotic. Preferred are eukaryotic hosts, e.g. mammalian cell* such 
as human, monkey, mouse, and Chinese hamster ovary (CHO) cells, because they provide post-translat nnal rncdto- 
tions to protein molecules, including correct folding or glycosylation at correct srtes. Also yeast cells can carry out post- 

» translations! peptide medications including glycosylation. A number of recombinant DNA strategies , «« whitf .utilize 
strong promoteTsequences and high copy number of plasmids which can be util.zed for P^utfonof ^e^ pro- 
teins in yeast. Yeast recognizes leader sequences on cloned mammalian gene products and secretes peptides bearing 
leader sequences (i.e., pre-pepfties). 

[0027] After the introduction of the vector®, the host cells are grown in a selective mediurr ^ which -electo tofte 
is growth of vector<ontaining cells. Expression of the cloned gene sequence® results in the production of the desired 

ST' The amino-terrrtnal truncated chemokines of the invention may be prepared by any other welltaown proce- 
dure in the art, in particular, by the well established chemical synthesis procedures, utilizing automated sclid^hase 
peptide synthesizers followed by chromatographic purification. thr ^. a ^ mM 
so [0029] The chemokines of the invention may. for example, be synthesized by Fmoc (9-fluorenylme*oxycatoyl) 
tBoc (t-butoxycarbonyl) or any other comparable chemical synthesis with or without appropriate side-chain protection 
groups on the drfferent amino acids. The amino acids with or without appropriate side-chain protection groups are pre- 
acBvated - ea with HBTU/HOBt [2-(1H-Benzotriazole-1yl)-1,1,3,3-tetramethyluromium hexaf luorophosphate/1 - 
hydroxybenzotrLole) - and coupled to the growing peptide chain. Before the addition of the following residue, the pre- 
ss taction group (e.g. Fmoc) is removed from the a-amino group. After synthesis, all protection groups are removed, the 
intad fulMength peptides are purified arxJ chemically or enzymatically foUed (including the formation of disulphrte 
bridges between cysteines) into the corresponding chemokines of the invention. 

[0030] Purification of the natural, synthetic or recombinant proteins is carried out by any one of the methods known 
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for this purpose, i.e. any convention* procedure involving ^ZZT^lT^T^^T^l 
Z l. w ovamnlB Proost P et al Methods: A companion to Methods in Enzymol., 10, 82, 1996). A turner pun 
the hke (see tor « e ^ ^ Preference tor purifying the protein of the invention is atfinity chromatography 

nmtein is eluted from the gel by a change in pH or ionic strength, 
m T Z ^terminal truncated chemokines of me invention are useful in me merapy ami/or diagnosis <tf ft. 

, LTe -.IS S an antagonistic acti^ty of me chemokine effects is required, wrih partcular focus on .rthm- 
S t£ S^^-"* d an identmed mechanism for endogeneously regulated chemoKne 

„y limiting the present invention. The Exarrples will refer to the Figures specked here below. 
PFproiPTiOMf-lFTHE FIGURES 

10 

[0038] 

Rnure V it shows the amino acid sequences of MCP-2 and RANTES. Signal sequences are reported in bb, 

35 of the invention. 

Fi g Ure 2; SDS-PAGE of amino-terminal truncated MCP-2(6-/bj. 

lane 1 : natural MCP-2 (1-76. 100 ng/ml); 
lane 2: natural MCP-2 (1-76, 30 ng/ml); 
40 lane 3: natural MCP-2 (6-76. 30 ng/ml); and 

lane 4: synthetic MCP-2 (1-76. 60 ng/ml). 

Gels were run under reducing conditions and proteins were stained with silver. 

45 <* Besunsrepresentthemean 

? ' S ?i!^^ to mobilize calcium in monocytes. Intact MCP-2 (1 5. 50 

" ^""eTemotactic potencies of intact and NH 2 -terminally truncated forms of ~« 

Sis for monocle THP-1 c..s were compared in ^*^^ A ^ : ^SSS 
m natural truncated RANTES(3-68) (□), intact recombinant RANTES(1-68) (A) and u^b/urr lv ciedV ^ 

55 R^eS of natural RANTES(3-68) (□). natural RANTES(1-68) (a), recombinant RANTES(1 -68) (A) and 
Sn^Dae/D^F ■ W * eated RANI^q (-) on the [Ca'l in THP-1 cells. Resets represent the mean 
increase in [Ca 2 l ± SEM of three or more independent experiments. 
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U shows the ion o, the Casino ^^^^ «Tor 

l reSsetc ,30 ng/m, of intact recount RANTES as a second tf mul*. 
EXAMPLE^ 

EXAMPLE 1 : Amino-terminally truncated MCP-2 

w Materials and methods 

Chemokine and immunoassay 

macia, Uppsala, Sweden). arti-human MCP-2 and biotinylated anti-MCP-2 was used 

20 for MCP ELISA was about 0.1 ng/ml. 

Production and purification of MCP-2 

Mononuclear cells (60x10* cdls) were incubated (5x10 s cefcftrt) with 10 (ig/ml Con A and 2 pgA* of LPS. 

35 ff;r£~SSa * M« S (Pharmacia) Con exchange 

chromatography and eluted in a NaCI gradient at pH Aquapore RP-300 column (Perkin 

Ip^P.eta, Me^M^P^ 
« the following relate molecular (Mr) markers w i «■ u i jn (Afr 6 500) 

so fication. . ^ , desorption ionization/time of flight-mass spectrom- 

were used as matrix and internal standard, respectively. 
55 Detection of chemotactic activity 
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counted microscopically in ten oil immersion fields at ^* u . m ^^"V, was -^j^ as the number of cells 

59 ' 1 " 2) - . - - roiic wprp incubated with biologically inactive chemokine-variants for 10 min. 

Sing the CI from HBSS treated cells towards the sample as a reference value. 
Detection of intracellular Ca 2 * concentrations 
w ,0056, -ntracenular ^ 

rr^^ ^ m 25 Mo,ecu,ar 

^'fluorescence was measured in a LS50B luminescence V*"***"** 

1i was calculated from 

« addition of 10 mM EGTA to the lysed cells. The K, used I was i 224 nM. chemoWne or 

[0059] For desensitaaSon expenments. monocyte so ™ P '^ ™V-Z was used at a concentration inducing a 
chen^nea^ 

significant increase in the [Ca fc after F^™^™ ' * \ , m second was calculated 

buffer. 
Results 

35 Isolation of post-translationaliy modified MCP-2 forms 
[0060] AspecKicandsensitveE^^ 

„ Sr^formsrfMCP^^^ 

truncated 7 kDa form of MCP-2 misang a moleLar Iss of 8881 Da for 

identfied by amino add sequence analysis (Fjg 2)- MALDyTOF MS (TaW* wag measured 

intact MCP-2 (theoretical Mr of 8893 Da), whereas for the W £ S^SwM Functional comparison of 
confirming the deletion of the five N^-terminal ammo «***n**l*fr of TOM ■ 

» these natural MCP-2 forms in the THP-1 from 0 6 10 60 
truncated MCP-2(6-76) remains devod erf chemotactic f^^^^^.^.j^ a COOH-ter- 
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loM6] Nevertheless, intact MCP-2 (50 ng/ml) was capable to desensitize for MCP-2 (15 ng/ml) and MCP-3 (10 ng/ml) 
yielding 52% and 45% inhibition, respectively. . 
[o067] Due to this lower specific activity of MCP-2 in Ca* assays, desenstozaHon of chemotaxis ^ MCP-2(6-76) was 
performed in the Boyden microchamber. Since intact MCP-2 is reported to aoss-desens*zew,m active MCP-1 , MCP- 
2 anoTcP 3 in the monocyte Chernovs assay (Sozzani et al., J. I^^^^^^T^ 
ILL natural inactive MCP-2(6-76) could also desensitize for MCP-1 , MCP-2, MCP-3 and RANTES (Table II) Pre- 
toM^o THP-I cells with 100 ng/ml of inactive M CP-2(6-76) couW already signi, icantly ,nh 
* 10 ng/ml of MCP-1 (63 %), 5 ng/rrt of MCP-2 (75%), 30 ng/ml of MCP-3 (62 %) and 100 ng/ml of RANTES (TWO 
Moreover. chenxta»s in response to 3 times lower '^^/^r^^^^^^S^ 
inhibited bv 100 ng/ml MCP-2(6-76). Furthermore, at a concentration as low as 10 ng/ml, MCP-2(6-76) was still able to 
mSn iVinhbifme chemoiacSc activity induced by MCP-1 (3 ng/ml), MCP-2 (1,5 ng/ml) or MCW,^ 
RANTES (30 ng/ml). Taken together, MCP-2(6-76) is produced naturally, is inactive as a chemoattractant and antago- 
nizes several C-C chemokines, the effect being most predominant for MCP-3. 



TABLE I 



Biochemical characterization of natural forms of MCP-2. NH2-terminal amino aod sequence analysis and com- 
parison ofthe experimental (SDS-PAGE artf MALDIKOF-MS) and theoretical Mr of C-8 RP-HPLC punted nat- 

ura! MCP-isoforms. 


MCP-form 


NH 2 -terminal sequence 


Mr (Da) 








theoretical unglyco- 
sylated 


SDS-PAGE 


MALDI/TOF-MS 


MCP-2 (1-76) 


blocked 


8893 


7500 


8881 


MCP-2 (2-76) 


SIPITCC 


8384 


7000 


8365 



30 



35 



40 



45 



50 



55 
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TABLE I 



MCP-2(6-76) desensitizes the monocyte chemotacttc responses of MCP- 
RANTES in the microchamber. 


1, MCP-2 MCP-3 and 


Chemokine a 


Concentration 


Antagonization of chemotactic response 

b,c 


% Inhibition of chemo- 
taxis 






buffer 


100 ng/ml MCP-2(6-76) 




MCP-1 


10 


22.3 ±7.9 


8,313.8 


63 + 21 




3 


15.018.0 


1.310.3 


99 1 1 .0 


MCP-2 


c 

o 


36.0 ±12.6 


10.816.1 


75 1 8.0 




1.5 


6.7±1.4 


1.510.3 


91 1 7.0 


MCP-3 


30 


13,210.4 


6.014.0 


62131 




10 


3.011.5 


<1 


10010.0 


RANTES 


1O0 


6.3108 


2.6 + 1.3 


75119 




30 


4.010.8 


1.510.3 


77116 






buffer 


10 ng/ml MCP-2 (6-76) 




MCP-1 


10 


12.712.3 


10.513.8 


2411.8 




3 


7.5100 


3.010.3 


69 1 4.0 


MCP-2 


5 


38.0 1 5.3 


27.2 1 4.9 


30 1 6.0 




1.5 


18.314.6 


9.211.4 


45 + 23 


MCP-3 


30 


13.211.9 


8.01 1.0 


37119 




10 


7.711.4 


1.710.3 


90 1 6.0 


RANTES 


100 


5.510.6 


5.8 + 0.9 


1717.0 




30 


3.210.7 


2.5 + 0.5 


39118 



b the upper wells ol the microchamber were 
buffer 

c mean CI ± SEM of 3 independent experiments 



filled with THP-1 cells preincubated with MCP-2<6-76) or with 



40 EXAMPLE 2: Amlno-termlnally truncated RANTES 

Reagents 

rnnsai Natural human RANTES was produced by human Malavu hepatosarcoma cells, MG-63 osteosarcoma cells or 
« SeraTSSS^ transfcsion centers of Antwerp and L^en) .nd purified as pr^ously 

K P • (1996) Methods: A Company to Methods in Enzymol. 10 82-92; arc I Proost P et al (1993) J 
(mZL iso 1000-10 01 MCP-2 MCP-3 and GCP-2 were synthesized by Fmoc chemistry (Proost, P. et at (1995) 
CyZt 7 97'Z A. e, a,.. (1997, Biochemistry 36, 2716-2723). recon^inant ^ RANTES £. 

ciSfrom Peprotech (Roc* Hill. NJ) and recombinant MCP-1 was a gift from Dr. J.J. Oppenham (NCI-NIH, Fred- 

W Sm Humm CD26/DPP IV was obtained from prostasomes, prostate derived organeHes. which o^reely in sern- 
SasSe enzyme waspunfied to homc^eneity as descrbed Reusing ion ex^ 
myography onto adenosine deaminase (De Meester, I. et at. (1996) J. Immunol. Methods 99-10526). 

55 Incubation of chemokines with CD26/DPP IV and detection of proteolytic processing 

roOTOl A 100 to 1000 molar excess of chemokine was incubated overnight with CD26/DPP IV in 1 00 mM Tris/HCI pH 
T7 ChemoZ ZTeparated from CD26/DPP IV by SDS-PAGE on a Trisnhcine gel system as piously 
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described (Proost, P. et al., (1996) Methods: A Companion to Methods in Enzymol. 10, 82-92). 
[0071] Proteins were electroblotted on PVDF {polyvinyl! dene fluoride) membranes (Problott, Perfcn Elmer, Foster City 
CA) and stained with coomassie brilliant blue R250. After detaining, membranes were rinsed at least 5 times with 
ultrapure water (Willi Q; Millipore, Bedford, MA). 

[0072] To obtain sufficient amounts of pure truncated chemokine for biological assays, about 50 M g of recombinant 
chemokine was treated with CD26/DPP IV and the cleavage product was acidified with 0.1 % trifluoroacetic acid (TFA). 
Tween 20 (0 01 %) was added to prevent the chemokines from sticking to the tubes. Chemokines were separated from 
CD26/DPP IV in an acetonitrile gradient on a C-8 Aquapore RP-300 column (1 x 50 mm) (Perkin Elmer). Fractions con- 
taining proteins were analyzed by SDS-PAGE and silver stained as described. 

[0073] CD26/DPP IV treated chemokines, purified by RP-HPLC or excised from PVDF blots, were NH 2 -terminally 
sequenced by Edman degradation on a pulsed liquid phase 477A/120A protein sequencer (Perkin Elmer) using N- 
methylpiperidine as a coupling base. 

Detection of chemotactic activity 

[0074] Chemokines were tested for their chemotactic potency on freshly isolated peripheral blood neutrophilic gran- 
ulocytes (10 6 cells/ml) or cultured monocytic THP-1 cells (0.5 x 10 6 cells/ml) in the Boyden microchamber (Proost, Ret 
al.. (1996) Methods: A Companion to Methods in Enzymol. 10, 82-92; and Proost, P. et al, (1993) J. Immunol, 150. 

[0075] ° After 45 min (granulocytes) or 2 h (THP-1 cells) incubation at 37 °C, the cells were fixed and stained. The cells 
that migrated through the 5 urn pore size polycarbonate membranes were counted microscopically in ten o.l immersion 
fields The chemotactic index (C.I.) of a sample (triplicates in each chamber) was calculated as the number of cells that 
migrated to the test sample divided by the number of cells that migrated to control medium. In desensitization experi- 
ments, cells were incubated with biologically inactive chemokine-variants for 10 min at 37 °C before transfer to the 

So7^ 6r 'The percentage inhibition of the CI. obtained by desensitization with HBSS-treated control cells was calcu- 
lated for the evaluation of chemotaxis desensitization. 

Detection of intracellular Ca 2 * concentrations 

[0077] Intracellular Ca 2+ concentrations ([Ca 2+ ]i) were measured as previously described (Wuyts, A., et al., (1997) 
Biochemistry 36, 2716-2723). Briefly, purified cells were incubated with the fluorescent indicator fura-2 (2.5 >iM fura- 
2/AM Molecular Probes Europe BV, Leiden, The Netherlands) and 0.01 % Pluronic F-127 (Sigma, St. Louis, MO). 
[0078] After 30 min, cells were washed twice, resuspended in HBSS with 1 mM Ca 2+ and incubated for 1 0 mm at 37 
°C before fura-2 fluorescence was measured in an LS50B luminescence spectrophotometer (Perkin Elmer). Upon exci- 
tation at 340 and 380 nm, fluorescence was detected at 510 nm. The [Ca 2 ! was calculated from the Grynkiewicz equa- 
tion (Grynkiewicz, G. etal. (1935) J. Biol. Chem. 260, 3440-3450). 

[0079] In order to determine R max , the cells were lysed with 50 uA/l digitonin. Subsequently, the pH was adjusted to 
8.5 with 20 mM Tris and fl min was obtained by addition of 10 mM EGTA to the lysed cells. The K d used for calibration 
was 224 nM 

For desensitization experiments, cells were first stimulated with buffer or chemokine at different concentrations. As a 
second stimulus chemokines were added at a concentration inducing a significant increase in the [Ca + ], after prestim- 
ulation with buffer. The percentage inhibition of the [Ca 2+ ] r increase in response to the second stimulus by ^stimula- 
tion of the cells was calculated. 

Results 

Identification and biological characterization of natural, NH 2 'terminalty truncated RANTES. 

[0080] A different NH 2 -terminalty truncated form of human GCP-2 has been previously isolated (Proost, P. et al. 
(1 993) J. Immunol 1 50, 1 000-1 01 0). The least truncated GCP-2-form was cleaved beyond Pro at the penultimate posi- 
tion IGCP-2(3-75)] Using a similar standard purification procedure (cfr. also MCP-2, vide supra), the C-C chemokine 
RANTES was purified from peripheral blood leukocytes or sarcoma cells (Proost, P. et al., (1996) Methods: A Compan- 
ion to Methods in Enzymol. 10, 82-92). . 
[0081 1 In addition to full length human RANTES, a truncated RANTES-variant missing the two NH 2 -terminal residues 
[RANTES(3-68)], was consistently isolated. 

[0082] RANTES(3-68) was tested for chemotactic and/or intracellular Ca 2+ -releasing activity and their biological 
potency was compared with that of the respective intact chemokines. 
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(Fig. 5). In addition, 10 times higher concentrations of natural RANTES(3-68). compared to han 
essary to obtain a similar Ca 2+ -response (Fig. 6). 

CD2&VPP IV removes the NH 2 -terminal dipeptides ofchemokines 

terminus ot MCPs which is blocked for Edman degradation by a pyroglutarrac acid. 
Comparison of the biologcal activity of intact and CD26/DPP IV-treated RANTES. 

decreased 10 to 100-fold. 

RANTES(3-68) is a natural chemotaxis antagonist for intact RANTES 

response towards an equal eventration, ^^ N ^f s 30 n ^ ml ^ intact raNTES could desensitize tor 
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TABLE I 



RANTES(3-68) desensitizes monocyte chemotaxis induced by RANTES(1-68) 



5 


Chemokine(ng/mI) 


Chemotactic response (CI) 






Lower well 


Upper well 






% inhibition 




RANTES(1-68) 


RANTES (3-68) 


A 


B 


C 


D 


mean ± SEM 


mean ± SEM 


10 


300 


1000 


12.5 


7.5 


27.5 


50.5 


25 ± 10 


67 + 8 






300 


22.0 


20 5 


72.5 


79 5 


49 ± 16 


31 ± 13 






0 


41.0 


46 0 


71.5 


97 0 


64 ± 13 


0 




100 


1000 


4.0 


3.0 


13.5 


11.0 


8±3 


82 + 4 


15 




300 


7.5 


7.0 


29.0 


33.0 


19±7 


53 ± 11 




I 0 


24.0 


21.5 


50.0 


44.5 


35 + 7 


0 



1 Results represent the chemotactic index (C.I.) of tour (A to D) independent experiments (including mean ± 
SEM) and the percentage (%) inhibition (mean ± SEM of the % inhbition of the four experiments) of the chem- 
otactic response towards RANTES(1-68) after preincubation of the TKP-1 cells with inactive RANTES(3-68) or 
buffer. 
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SEQUENCE LISTING 



(1) GENERAL INFORMATION: 

(i) APPLICANT: „ „ „ 

(A) NAME: APPLIED RESEARCH SYSTEMS ARS HOLDING N.V. 

(B) STREET: 14 JOHN B. GORSIRAWEG 

(C) CITY: CURACAO 

(E) COUNTRY: THE NETHERLANDS ANTILLES 

(F) POSTAL CODE (ZIP) : NONE 

(G) TELEPHONE: 599-9-639300 

(H) TELEFAX: 599-9-614129 

tii) TITLE OF INVENTION: AMINO -TERMINAL TRUNCATED C-C CHEMOKINES AS 
CHEMOKINE ANTAGONISTS 

(iii) NUMBER OF SEQUENCES: 4 

(iv) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/MS -DOS 

(D) SOFTWARE: Patentln Release #1.0, Version #1.30 (EPO) 

(2) INFORMATION FOR SEQ ID NO: 1: 

(i) SEQUENCE CHARACTERISTICS: 

{A) LENGTH: 91 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 
(iii) HYPOTHETICAL: NO 

(iv) ANT I- SENSE: NO 



(ix) FEATURE: 

(A) NAME /KEY : Protein 

(B) LOCATION :1. .68 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1: 

Met Lys Val Ser Ala Ala Arg Leu Ala Val He Leu lie Ala Thr Ala 
-20 -15 - 10 

Leu Cys Ala Pro Ala Ser Ala Ser Pro Tyr Ser Ser Asp Thr Thr Pro 
-5 1 5 
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Cys Cys Phe Ala Tyr He Ala Arg Pro Leu Pro Arg Ala His He Lys 
10 15 20 25 

Glu Tyr Phe Tyr Thr Ser Gly Lys Cys Ser Asn Pro Ala Val Val Phe 
30 35 40 

Val Thr Arg Lys Asn Arg Gin Val Cys Ala Asn Pro Glu Lys Lys Trp 
45 50 55 

Val Arg Glu Tyr He Asn Ser Leu Glu Met Ser 
60 €5 

(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 66 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE : protein 
(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

Tyr Ser Ser Asp Thr Thr Pro Cys Cys Phe Ala Tyr He Ala Arg Pro 
15 io 15 

Leu Pro Arg Ala His He Lys Glu Tyr Phe Tyr Thr Ser Gly Lys Cys 
20 25 30 

Ser Asn Pro Ala Val Val Phe Val Thr Arg Lys Asn Arg Gin Val Cys 
35 40 45 

Ala Asn Pro Glu Lys Lys Trp Val Arg Glu Tyr He Asn Ser Leu Glu 
50 55 60 

Met Ser 
65 

(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 99 amino acids 

(B) TYPE: amino acid 
(CJ STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



55 
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(iii) HYPOTHETICAL: NO 



(ix) FEATURE: 

(A) NAME /KEY: Protein 

(B) LOCATION:!. .76 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

Met Lys val Ser Ala Ala Leu Leu Cys Leu Leu Leu Met Ala Ala Thr 



-20 



Phe Ser Pro Gin Gly Leu Ala Gin Pro Asp Ser Val Ser lie Pro lie 

-5 1 S 

Thr Cys Cys Phe Asn Val lie Asn Arg Lys He Pro lie Gin Arg Leu 
10 " 20 

Glu Ser Tyr Thr Arg He Thr Asn lie Gin Cys Pro Lys Glu Ala Val 

30 35 
lie Phe Lys Thr Lys Arg Gly Lys Glu Val Cys Ala Asp Pro Lys Glu 

Arg Trp Val Arg Asp Ser Met Lys His Leu Asp Gin lie Phe Gin Asn 

65 70 



60 

Leu Lys Pro 
75 

(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 71 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 
(iii) HYPOTHETICAL: NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 

Ser lie Pro lie Thr Cys Cys Phe Asn Val lie Asn Arg Lys lie Pro 
c 10 13 



He Gin Arg 

20 



Leu Glu Ser Tyr Thr Arg He Thr Asn He Gin Cys Pro 



25 30 
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Lys 



Glu 



Ala Val He Phe 
35 



Lya Thr Lys Arg Gly Lys Glu Val Cys Ala 
40 45 



Asp 



Pro 
50 



Lys Glu Arg Trp 



Val Arg Asp Ser Met Lys His Leu Asp Gin 
55 60 



He 
65 



Phe 



Gin Asn Leu Lys 
70 



Pro 



is Claims 



1 . Amino-terminal truncated C-C chemokines. having chemokine antagonistic activity. 

2. Amino-terminal truncated C-C chemokines, according to claim 1 , missing up to 5 amino-terminal amino 



3. Amino-terminal truncated C-C chemokines, according to any of the preceding claims selected among the group 
consisting of MCP-1 , MCP-2, MCP-3, MCP-4. MCP-5 and RANTES. 

4. Amino-terminal truncated MCP-2(6-76), which is MCP-2 missing the 5 NH 2 -terminal amino acids, as shown in Fig- 



5. Amino-terminal truncated RANTES(3-68), which is RANTES missing the first 2 amino acids, as shown in Figure 1 . 

6. Amino-terminal truncated C-C chemokines, according to one or more of the preceding claims, in a glycosylated 



7 DNA molecules comprising the DNA sequences coding for the amino-terminal truncated chemokines of the inven- 
tion according to one or more of the preceding claims, including nucleotide sequences substantially the same 

35 

8. An expression vector which comprises the DNA molecule of any claim 7. 

9. A host ceil comprising the expression vector of claim 8. 

40 1 0. A recombinant process for preparing any of the proteins from claim 1 to 5, comprising culturing in an appropriate 
culture medium the cells of claim 9. 

1 1 . A protein according to any of the claims from 1 to 6 for use as medicament 

45 12. Use of a protein according to any of the claims from 1 to 6, in the manufacture of a medicament for the therapy 
and/or diagnosis of diseases, in which an antagonistic activity of the chemokine effects is required. 

13. Use according to claim 12, in the manufacture of a medicament for the treatment of inflammatory diseases, HIV- 
infection, angiogenics- and hematopoiesis-related diseases, and tumors. 

50 1 4. A pharmaceutical composition comprising the protein according to any of the claims from 1 to 6 together with one 
or more pharmaceutically acceptable carriers and/or excipients. 

1 5. Use of CD26/DPP IV in the therapy and/or diagnosis of the diseases, in which an antagonistic activity of the chem- 
55 okine effects is required. 

1 6. Use according to claim 1 5, for the treatment of inflammatory, immune and infectious diseases. 



20 



having a chemokine atagonistic activity 



ure 1. 



form. 
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RANTES 

-23 1 i 

MKVSAARLAV ILXATALCAP AfiASPYSSDT TPCCPAYIAR PLPRAHIKEY FYTSGKCSNP 
AWFVTRKNR QVCANPEKKW VRBYINSLBM S 

68 

MCP2 

-23 1 A 

MKVSAALLCL LLMAATFSPQ GLAQPDSVSI PITCCFNVIN RKIPIQRLKS YTRITNIQCP 
KEAVIFKTKR GKEVCADPKE RWVRDSMKHL DQIFQNLKP 

76 



Figure 1 
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-31 



IB 



14 

63 
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MCP-2 



Figure 2 
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CLAIMS INCURRING FEES 



The preterit European potent application comprised at the time of filing more than ten claims. 

□ Only part of the claim* have been paid within the prescribed time limit. The present European search 
report has been drawn up for the first ten claims and for those claims for which claims fees have 
been paid, namely claim(s): 



□ No claims fees have been paid within the prescribed time limit The present European search report has 
been drawn up for the first ten claims. 



LACK OF UNITY OF INVENTION 



The Search Division considers that the present European patent application does not comply with the 
requirements of unity of invention and relates to several inventions or groups of inventions, namely: 



SEE SHEET B 
(In case of Lack of Unity) 



□ 
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been drawn up for all claims. 



Only part of the further search fees have been paid within the fixed time limit. The present European 
search report has been drawn up for those parts of the European patent application which relate to the 
inventions in respect of which search fees have been paid, namely claims: 



□ 



None of the further search fees have been paid within the fixed time limit The present European search 
report has been drawn up for those parts of the European patent application which relate to the invention 
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Application Number 



The Search Division consider* that the preterit European patent application does not comply with the 
requirements of unity of invention and relates to several inventions or groups of inventions, namety: 

1. Claim : 1 to 3 and 6 to 14 {partially} 

Ami no -terminal truncated C-C chemokine, MCP-1, having 
chemokine antagonistic activity, DNA molecules encoding said 
chemokine, expression vector comprising said DNA, host cell 
comprising said vector, recombinant process for preparing 
said protein, said chemokine used as a medicament and 
pharmaceutical compositions comprising said protein. 



2. Claim : 1 to 3 and 6 to 14 {partially} and 2 {completely} 

Ami no-terminal truncated C-C chemokine, MCP-2, having 
chemokine antagonistic activity, DNA molecules encoding said 
chemokine, expression vector comprising said DNA, host cell 
comprising said vector, recombinant process for preparing 
said protein, said chemokine used as a medicament and 
pharmaceutical compositions comprising said protein. 



3. Claim : 1 to 3 and 6 to 14 {partially} 

Ami no-terminal truncated C-C chemokine, MCP-3, having 
chemokine antagonistic activity, DNA molecules encoding said 
chemokine, expression vector comprising said DNA, host cell 
comprising said vector, recombinant process for preparing 
said protein, said chemokine used as a medicament and 
pharmaceutical compositions comprising said protein. 



4. Claim : 1 to 3 and 6 to 14 {partially} 

Ami no-terminal truncated C-C chemokine, MCP-4, having 
chemokine antagonistic activity, DNA molecules encoding said 
chemokine, expression vector comprising said DNA, host cell 
comprising said vector, recombinant process for preparing 
said protein, said chemokine used as a medicament and 
pharmaceutical compositions comprising said protein. 



5. Claim : 1 to 3 and 6 to 14 {partially} 

Ami no -terminal truncated C-C chemokine, MCP-5, having 
chemokine antagonistic activity, DNA molecules encoding said 
chemokine, expression vector comprising said DNA, host cell 
comprising said vector, recombinant process for preparing 
said protein, said chemokine used as a medicament and 
pharmaceutical compositions comprising said protein. 



6. Claim : 1 to 3 and 6 to 14 {partially} and 5 {completely} 
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The Search Division considers that the present European patent application does not comply with the 
requirements of unity of invention and relates to several inventions or groups of inventions, namely: 

Ami no- terminal truncated C-C chemokine, RANTES, having 
chemokine antagonistic activity, DNA molecules encoding said 
chemokine, expression vector comprising said DNA, hostcell 
comprising said vector, recombinant process for preparing 
said protein, said chemokine used as a medicament and 
pharmaceutical compositions comprising said protein. 



7. Claim : 15 and 16 

Use of CD26/DPP IV in the therapy and/or diagnosis of the 

diseases, in which an antagonistic activity of the chemokine 
effects is required. 
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